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Abstract 
The dynamic teaching materials system was developed in a research project jointly carried by Nagoya University in Japan 
and Brasilia University in Brazil. The main purpose of the system is to make teaching materials dynamic, so they can be 
easily adapted to the necessities encountered by the teacher during the classes. Based on the results of the last evaluation 
test done in March 2012, in this paper the updates and improvement that are being done in the system will be discussed. 
Projects where the system will be used in the future for new evaluation tests will also be discussed. 
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1. Introduction 
Project E.L.O. is a research project carried jointly by Nagoya University in Japan and Brasilia University in 
Brazil since 2007 August, see Fig 1 for more details. The purpose of this project is to create an e-Learning 
environment. There is a necessity of an e-Learning system that can be used by teachers who are not familiar 
with computers; and let them edit teaching materials according to their needs and create their own teaching 
materials. After testing various e-learning systems and content management systems like Moodle, Joomla, 
eFront and Dokeos, most of which are open source systems, the project development team decided to create it’s 
own e-Learning environment. In order to respond to the needs of teachers, group discussions and interviews 
with the teachers of Brasilia University, who were also responsible for the evaluation tests, were conducted and 
the system features were created accordingly. 
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Fig. 1. General view of the e-Learning Project in Brasilia University 
The development team worked in cooperation with the teachers during the development process in order to 
create an interface, which is more compatible to the teachers' working style and to fully understand the needs of 
the teacher i.e., what they want the system to do. As stated in Vianna et al. [1], this kind of immersion of the 
development team in the context of the users is really important for the creation of something innovative. 
There is a contradictory situation of how a great part of the e-Learning environment is used and what they 
are really supposed to do. There is a big problem concerning the teaching materials, which are being used in the 
e-Learning environments. A great part of it is just a digital version of the printed teaching materials used in 
face-to-face classes, or something created based on the same principles, there is only a few teaching materials 
that really use the real potential of the computer as a learning device as stated in Jones and Buchanan [2] and 
Jones and Muldoon [3]. Another problem of the teaching materials is the difference between the students’ 
socio-cultural context and the context covered in the teaching materials, as stated in Jones [4] “examples and 
analogies that make perfect sense to an Australian student may mean nothing to a student in Singapore”. 
In order to solve the above-mentioned problems, the Dynamic Teaching Materials System was created as a 
part of the Project E.L.O. e-Learning environment. After the conclusion of the first part of the research and 
with the results of the evaluation tests received March 2012, the team concluded that the system showed good 
results and the basic functions, which enables the teaching materials to evolve were created. The teachers are 
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enabled to create interactive multimedia teaching materials without having the knowledge of programming 
languages, and the teaching materials can be easily updated in real time to respond to the needs of the teachers 
and students. However there is still some problems in the system that need to be solved and some functions that 
still need to be implemented, and the research is currently focused on this further study. 
2. Dynamic Teaching Materials – System Framework 
The main idea of the Dynamic teaching materials can be expressed by three words “creation”, “sharing” and 
“teaching”. The teacher can use the system to create his/her own teaching materials, to share those teaching 
materials with other teachers, and also to teach using the created materials. Another important feature of the 
system is that the teacher can edit other teachers’ teaching materials to create his/her own version, which is 
more suitable for his/her classes. 
 
Fig. 2. Dynamic Teaching Materials System framework 
The Utilization of the system has three phases. The first one is the creation phase, the blue part in Fig. 2, 
when the teacher access the system interface built with ActionScript 3 and running in Adobe AIR to create or 
edit a teaching material. The interface communicate with the system’s MySQL database through PHP, and also 
use the googleas3api to enable image and video search right from the system interface. The teacher can uses the 
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interface to create interactive multimedia teaching materials without using any programming languages, 
everything is done with a WYSIWYG interface, the content and configurations are stored in the MySQL 
database and the media files are uploaded to the server when necessary. 
After the creation there is the second phase, the sharing phase, the yellow part in Fig. 2. The materials are 
stored in the database and shared with other teacher that can also use the same materials in their classes or 
create their own versions of it, versions that are more appropriated to the different types of classrooms, for 
example, create a version for children and another version to use in a class for adults students. Moreover, 
teachers can also use the other materials as a template to create a new one to teach a different subject using the 
same technique. The contents inside the teaching materials, like slides, can also be shared individually, teacher 
can create materials by combining other materials, and since everything is connected by the database, if some 
teacher updates the shared slide, all the materials using it can be automatically updated. 
The third phase, the teaching phase, the green part in the Fig. 2, occur when the teacher uses the teaching 
material, in a normal classroom or via Internet. Since the system has a real time editing feature, the teacher can 
editing the materials during the classes, therefore the creation phase can occur during the teaching phase, 
enabling the teacher to make changes in the material according to the difficulties faced during classes, making 
the teaching materials evolve, and this evolution is automatically shared with all others teachers creating a 
cycle. 
There are three principal differences between static teaching materials and dynamic teaching materials. The 
first is the real time editing feature, which makes the teaching material editable anytime and with which the 
teacher can make the material always match the needs of his classes as and when the needs appear, this is 
different to what happens with a static material which usually cannot be edited by the teacher himself, where 
the teacher needs to send an edition or update request to the person in charge of the material and when the next 
version of the material is published, the teacher’s request may be attended. 
The second difference is the shared content between the materials that allows teachers to use contents 
created by other teachers to make their own materials, the content link feature can be also used by teachers to 
cooperate in creating different contents of the same material. They can work on different contents separately 
and then put everything together linking the contents in the same material. However, on static materials the 
contents are isolated, and there is no database for the contents themselves, therefore the contents of one 
material can not be linked to other materials; in order to use the same content in another material, a copy of the 
content needs to be inserted in the source of the other material and it needs to be done on every material that 
uses the content. 
The third principal difference is the automatic update of the shared contents. This feature helps the teaching 
materials to be edited or updated faster, when all the materials with a linked content get updated at once. As 
static materials do not support shared contents every time a content is updated the copies present on the other 
materials stay the same; to update the copies it is necessary to insert a copy of the updated version of the 
content in place of the outdated one, and it needs to be done on every material one by one. 
Comparing to other systems, the Dynamic Teaching Materials System, has some features that make it more 
suitable for specific situations like the one in Brasilia University. The system has a WYSIWYG interface that 
enable teachers, even the ones who are not familiar with computers, to create, edit and share multimedia and 
interactive teaching materials without having any knowledge of programming languages. The interface also 
presents real time editing and sharing features to all contents even in the course of action. This makes the 
teaching materials dynamic since they can be changed during the class, and this dynamic feature will make the 
teaching materials to gradually develop over time according to the needs of teachers and students. 
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3. System Updates 
In order to meet the needs found in the evaluation tests, the system is being updated. Changes were made on 
many different parts of the system, from the interface to the database. Most of the needs or problems 
encountered in the evaluation tests were not critical problems that made the system stop running rather they 
were concerned with improving the system. 
Some changes were made to make the interface more uniform. As Krug [5] explains, it is really important to 
make the interface uniform in order that the users do not get lost in some parts of the application due to the 
different patterns of navigations or the menus. The changes in the menu were also made to allow the teachers to 
access some important features easily and faster, features like add and remove slides for the contents, or upload 
and insert images on the slides.  As it can be seen in Fig 3, some options were also regrouped to make them 
easy to use. 
 
Fig. 3. Comparison between the previous and the new top menu bar with the regrouped buttons for faster access 
The major change in the system is that now the most elementary part of the teaching materials saved on the 
database are the slides. On the previous version of the system, the objects inside the slides, like images and 
texts, were individually saved on the database as the most elementary part of the teaching materials. Now all 
the objects’ data is saved as a part of the slide data. 
The previous approach allowed the teachers to share very small parts of their contents and could result every 
part of the content to be auto-updated. However this feature were not really useful because usually the objects 
in the slide work together in a context, and if an element changes alone, it may lose its relationship with the 
other objects in the slide. Another reason for saving the slides as the most elementary part of the content was 
that this change made the content more easy to manage, and the content search and version management 
features became possible. Teachers can still use the feature to share the content and made it auto-update, but 
now they can do it from the slide level. Now the parts of the content are smaller than the slides and the objects 
inside the slides have to be manually copied and pasted from the other slides. 
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In fact, as the earlier version of the system did not have a content search feature, copying and pasting an 
object from one slide to another was common for the users that losing this feature was not a problem, and 
indeed it helped the implementation of new features in the system making the content data more simple. Some 
other changes and updates on the system were made for bug fixing and to make the system more stable. Now 
part of the data saved in the database is saved in XML format, helping the interface that is created in 
ActionScript to read it more easily, preventing some part of the data need to be converted from a data type to 
another, during the save or load process. In this case the system is not using XML files, it is in fact saving the 
data in XML format inside the MySQL database table, therefore the PHP can read it, and generate the XML 
output and send it directly to the ActionScript interface helping it to be faster and more stable. 
3.1. Version Management 
In the previous version of the system, all content were saved as a new one, even if it was a different version 
of an existing content. The system did not have a feature that enable the creation of links between the content 
that the system did not recognized the relation between the different content, or which contents were different 
versions of the same content, complicating the content search and management for users, because they have to 
memorize or make annotations about the related content all by themselves. 
 
Fig. 4. New slide save menu, and how the contents are stored in the database according to the users behavior. 
To implement the version management feature in the system first, a new content-save interface was needed. 
In the previous version the user only had a save option that he/she clicked and the system saved all the needed 
information automatically, but now the user has a save menu, see Fig 4. In fact most part of the content-save 
process still being done automatically by the system, the save menu only gives some extra options for the user. 
Now when saving, the user can tag the content to describe it and help other users to find it while searching, and 
the users are encouraged to use tag that not only describes the material itself, but also describes the situation 
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where the materials was supposed to be used, for example, if it is a materials for children class or has a specific 
theme like manga or anime like. The save menu also allow the user to choose if the content being saved is just 
an update of an exiting content, or if it is a different version of an existing content, or if it is a new content that 
was created using other content as a template. When the user edit an existing content and save it, it is saved as 
an update, but the older version of the content can still be accessed after and used as well. 
Usually version management system, or version control system works with multiple versions of a file. It 
compares the differences between them and merges the files to create a final version. However in the dynamic 
teaching material system, when a user create the teaching material, the data of the material is directly stored in 
the database, there are no files for the system to compare and/or merge, and version management has to be done 
using the database directly. 
Since all the content versions are created by the users individually, and all the versions need to be available 
at the same time for final use, the system does not need to compare or merge the different versions in a unique 
final version, instead, it needs to give the user access to all different versions, in order to enable he/she to find 
the one that meets his/her needs. The system needed a more simple feature than the regular used version control 
systems for this task, something to just help the user organize the versions and access them later. 
The version management feature needs a graphical interface that show to the teachers the relationship 
between the teaching materials. Based on the materials’ name, author, if it is a version of other material or just 
one update, user tags and other material’s characteristics, the interface will show to the teacher the relationship 
between the materials therefore the teachers can see the differences between the materials and choose the one 
that is more suitable for his/her needs. The interface will show, for example, the common contents that exist 
between different versions of the same material therefore the teacher can see what has changed from one 
version to another. The interface can show if the material was created to be used in classes for children or 
another specific context based on the tags it has and so on. 
For security reasons, now only the author of a content can update the content, other users are allowed to use 
the content in their own teaching materials, create new versions of it, or use it as a template to create a new 
different content, but they cannot change the original one. The user can manage the different versions of the 
content during the save process, adding or removing tags, choosing if it is a new update or a different version. 
Then the user can easily create new updated versions or version with a different theme or different examples, 
and all versions will be available to be used by all users of the system. As the system automatically makes the 
organization of the versions, the user only needs to worry about creating the content. 
3.2. Content Search Function 
One of the features that the users asked in the feedbacks was a content search interface. Up until now, the 
users could load and edit to create a new version of the other users’ content, but for that they needed to look for 
the content ID number and use this number to load the content. There was no search function in the system that 
the users could not search for a content using keywords, the name of the content or the name of the content 
author, complicating the sharing process. Was difficult for the users to know about previously created content, 
which could be used and also to know the contents that needed to be created from the sketch. 
With the new save interface, after creating some content, the user can tag the content using keywords to 
describe it, and later those tags are used for the content search feature. When doing the search for content the 
user has a menu where he/she can input some keywords to search the desired content, the keywords can be the 
name or ID number of the user who created the content or some keyword referent to the type or subject of the 
content as well as the name of the content itself. 
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Fig. 5. Content basic search menu 
As it can be seen in Fig 5, the basic search menu first shows a list with the last update version of the content 
related to the keywords used in the search and also the last updated version of its different versions. The user 
can see a little thumbnail image of the content to help him/her to find the right content or the right version of 
the content, and the user can also use the buttons on the left and right sides of the content description to 
navigate through previous saved versions of the same content. If the user needs to load a specific version or a 
previously saved version of some content, he/she can easily choose it in the search menu. 
The search feature is linked with the version management feature therefore the teacher can access the 
advanced search interface to a more accurate search when needed. The advanced search interface shows the 
relationship between the materials pointing also similar and different points like common contents inside the 
materials and context tags like if the material was created with focus on children or adult students. This allows 
the teacher to search for materials using tags about the kind of the material, as well as class subject and context 
helping the teacher to choose which material is more appropriated accordingly to the needs of the class 
4. Future Evaluation Tests 
From now on, a new session of evaluation tests will start to check the new features of the system. One part 
of these tests will be conducted again in the Brasilia University in Brazil. However this time the tests will be 
examined most by tutors than teachers of the Foreign Languages and Translation Department. Teachers will 
also participate, but this time the tests will focus more on the tutors who are finishing the undergraduate course. 
The system will be used in a project to help the prospective teachers to learn how to create and use teaching 
materials based on an e-Learning technology. As Alexander [6] states, a lack of preparation by teachers can be 
an important factors hindering the development of e-learning projects 
Usually the university students study teaching materials creation and e-Learning technology. And as stated 
in Boggs and Jones [7] “the Internet is a professional development tool for teachers”, it is a good chance for 
them to learn more and be prepared for the job market. In the project E.L.O., the students are also studying 
other systems and applications at the same time. Because project is being managed in Moodle, a new version of 
the dynamic teaching materials system will be created to make it more compatible and integrated with Moodle. 
This new version will make the system run as a Moodle plug-in or module, and have an integrated database. 
In the final part of the undergraduate course, the students have to create a language course by themselves 
and create their own teaching materials, or use a ready-made teaching material. There are a significant number 
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of students, who prefer to create a new material than using a ready-made one, or use a ready-made material in 
the most basic part of the course and create their own teaching materials for the more complex parts. Therefore 
the idea is to help these students when they need to create their own teaching materials. 
The other part of the evaluation tests will be made with the help of the Okazaki Women’s Junior College. At 
this college they train women to teach in elementary school. With this target group, the idea is to create an iPad 
version of the system in order that the teachers can create teaching materials and use it with the children in the 
classroom. 
The students of this college have experience using and creating teaching materials for children, but not with 
e-Learning technologies. As stated in Jones et al. [8] and Roberts et al. [9], this kind of devices like computers 
are now essential part of students' daily life that the teachers also need to be able to handle the latest 
technologies. The idea is to help them to create new materials for e-Learning, and test the possibility to use the 
dynamic teaching material system in a mobile touch screen interface. Since there are many differences between 
the use of a desktop or laptop computer and a mobile device like an iPad, there is a necessity to know how the 
system interface will need to be changed for this kind of device, and also how the users will use touch screen 
instead of a keyboard and a mouse, and finally how the size of the screen will change the visibility of the 
content and the positions of the menus etc. 
Nowadays the number of mobile device users is getting bigger and bigger that it is crucial to have a mobile 
version of the system that can allow the users to use the system freely and improving communications between 
them can be very useful as stated in Blackwood and Anderson [10] and Chao and Wu [11]. For instance, this 
can allow different students to study in different ways and let them participate and interact with one another to 
create their own knowledge. 
5. Conclusion 
Until now the system has shown good results, but it still has a long way to go. Using the results and 
feedbacks from the evaluation tests, new approaches were found to improve the dynamic teaching materials 
system, to make it more efficient and to add more features to allow teachers and tutors to create and share more 
teaching materials. Just like in the previous tests, from now on the system will be tested in real teaching 
situations in order to receive profitable feedbacks to help the team to understand the real need of teachers using 
this kind of technology, therefore improve the system. 
The tests with the student of Okazaki Women’s Junior College will be the first time for the system to be 
used in a different area than language teaching. By doing this, the team expects to have a better understanding 
of how the system can be used in different situations and what kind of different needs the teachers can have in 
these different situations. 
The new search and management features will enable teachers to better organize their materials and also find 
materials that are more appropriated to their classes. Since the interface will show the differences and similarity 
between the teaching materials and its different versions, teachers can use it to understand how the materials 
evolved and learn what kind of materials are better for the different situations faced in classroom, helping them 
to create better teaching materials as they use the system. 
With the system use, the evaluation tests aim at meeting the needs of teachers and students by finding new 
ways to advance the students learning experience with the teaching materials and to provide the teachers a 
better experience to teach, create and to share. 
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